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Abstract of JP 5048460 (A) 
PURPOSErTo apply the A/D converter to a 3- 
dimensional integrated circuit and an array sensor 
by devising the A/D converter in such a way that 
plural analog signals inputted in parallel are 
converted into digital signals at a high speed with 
high accuracy. CONSTITUTION:This A/D converter 
is provided with plural analog signal input terminals 
1 , an analog signal storage section 4, plural 
comparators 10, a single D/A converter 9, a digital 
counter 5, digital value storage sections 1 2, 1 4, 1 5, 
and a scanning circuit 16.; The different analog 
signal fed to each analog signal input terminal 1 is 
stored in the analog quantity storage section 4 and 
inputted to a comparator 10 together with a 
reference output of the D/A converter 9 increasing 
gradually attended with the operation of the counter, 
the data of the counter when the reference output is 
higher than each inputted analog value is stored 
individually to a digital quantity storage section 4 
and the data therein is read sequentially as a digital 
value by the scanning circuit 16. 
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3fetWW£ 3 s t gfria^Stetfcls^ 3 4 £ *mhx y * 

y hSrffSfcJ&OfcO-Cfca. 3 7 3 8 ©* 

M!)tyHtl«»07^^jb5. 1, 1 
8, 19, 2 0{i&*lll*fcfiEI3©it'©ll-f£-$§-© 
fc©£#lA\, 

[0 0 18] |«, E!8td3^T«-f v^-5^fy|gM 
©«m^ffi»*^«rS#£raA/D««M«tB*# 

5o 

[0019] £r6-elSfcfi©T^o^x-^A*«^ 

^/^X£ft3©-C\ £;fcfcA/D*iM-*«rfc**"f 
S&HtfS&So fot#7tn^-MM^W 
* £ * W y A» 6> ft 5 * 9 SriSlt^tf HS^ 

[0020] ^ormso-fevf-^jsv^^ /<y7r 

? y yymmzm&Mi&b -tzmm 2 m-y- y yy® 

micov*T#5iJ©#j8ifcftH« 3 4 !js-*K !)*yM 
te»««3 4 5 W^asmtJ^fcBl!: 

mumnt 7 y7°®^<Dmts^\c\m^^~y / 
4 xm* SiHfcw* ^#s„ rtiic i 19 a/ 

[0 02 1] 19 (a) «El7©-fe>'f-SriHiSMOS 
•fe^f-^S*£ Lfc»^-©J;i9A^ftiE2©*lfe«© 
^yr-tr^f-Sr*1-fc©T?*5. 3 1ft|2|l*fc»H3 
fc^UfcA/D«*», 4 7H:£««HKSr^^f-5'* 
■7\ 1, 18, 19, 2 0il=S-^[lll *fc}l|l|3©|^— 
#•^t©(-#LV^^ro•T 5 &5 0 S9 (a) }r^oV^-C, A 
J**3t*K*S CT#7 * h ¥4 F 4 4 ic:^^ btb7c 
tfliiIilS@K©i# K X *) MtRtStbfcmc^x 

7k¥7°7y*yy*mmmcmmx4 yf4 3#-^ct 
yi-mmm vjyv^VA s^^-vm&tLxm^h 
hz a r.©^|i^^ yf4 3i»7»ts„ r© 
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4 6 tafc^a. as 1 o©ff 6 

mSfonS^ Sr*©??©******^?*" 

©y- h v ± v v m v y $ 4 9 m x <o mfe 
© v * v Mtfc Dt^h $nfc*o±ey- b «&©7 

b ? y 4 5 ©BMHtffifc»5fi±©»ttHtfeot!9S 

tciS/g $ ti/t t> y * v v mti a fe o * bp h m * - > 

y*vy&tlby±y Y®.<D7*ny\&f}k.<D%&hZ> 

*l/tV**l*lC>lr#»*5 0<D/<y77 5 2l©^5 1 
©€{4&y-fey b + aU-fey b*-f yf4 8«rtVCt 

Ufc«lC*«ffl b 7 1^* ^4 50^-htft^-7h 
Ib7 y-^ ?49 gr^-XC UrSEW**4 6 fctt^ 

y- b m&© 7tByffl^i ifriastftfilf i^fflo fc7 
*n7Htfji©^#©«/BWu -©S#©ffl;fr«ffi 
5 2SriiLTituSrA/D^gm3 1©T"*- 

n a#«* i t&?mK&* A*-r5« e*±© 

<£ 5 fc«££fc 1 5 £ K J: 0 #it*Iffi b 5 v ^ * ©# 

* ft-Cf^ S?^/H6t MHWttitiB l 8 K 

fc l ff<5o«*J©!g#©r-*-p ^w^^ffiyjtWlBA/ 

dxsubs i icA*s*fCtts/p r/Mdx-f vz^mc 
&mtixajj£tiz„ ft*ssittflr*i»4 e «f5 1 

£ ©Ffl icife^&ffliA LT t> * < , £ ©**«#«£* 

flH|-&*# < 1 5 r. t #*t?t 5o r ©KllicME©^ 
ItE «: £ 5 IhIKj&s *> 3 © * - >' ^ >f Xtt-^tt 9 

[0 0 2 2] H9 (a) ©-feyf-CfflV>fc@S^^-^ 
Z-fX*K!*1-5*:©©*«6ttA/DaJ»«lift^rSJS: 
v^-fe^fcL-Ct*'S6K:|»<©Tf, *©J:5*»£-«rH 
9 (b) A#tS**i-J!&Cr«-7^- 
b ?<t a— F 4 4 ir^x. &*tfc«ff ttaE££IBIK©* 
tic J; 9 3W5S.ixfcfiKoV^*sp^9 >=>r^Wflfe 

mes*;*^ yf4 3^-^^^->-Li«*sffl by 

4 5©y-b«£i LTS^^^So rcifii^'fy 

^4 3 tt^-7«ffi|Cl-5 0 r© it 5 7 



tt&£*5 0©«f-5 1 ©«#«:!> -fey b-f-5Diry b 
y^SSrsj-ffc-J-S. fttfif 5 1 OtfiO y t 
y FM^f 4 8 #*:7 UfclfeKlBIMJ h5^^4 
'5©y-MWfc!Hry bffi h9V^^4 9**^lCU 

«(fc©7*ni7W*!isafcn*. r©t#Sf5 1i:S 
1MB 5 *y K«ffiK:*>5y-MWt©7*P!7a*tW 
CgjfcUl o 7 * a y tHTj i ©^©«BE^a 

ns. «*i^8 e ^sEis-s-i»4 e tm^mm5 o t © 

M^ffALTt><tv\ tt«S8 8tfttEWffllMe&4H- 
5»#H:WA«****<k*ri:!J«-C**U ^©» 
-g-ic f>B^B#W^ t «f«PW*M©|6^1tffi*r 1 5 HIIS^K 

*¥*acliIK©W*^^KJ:5«»c^^y^ 

8 4^LT*a*TO^iH8 5ica^i-5 0 ^©*¥ 
j^E«IW©K*l;:J;5«Wtt, 61Myf4 3»7 
^ffiiC^oTV^5©^j«tIffi h7^^4 5©y-b 
t^^fi§t^TV^5©■x?, *T?«*W*tLS?iJK>5:5IS 
if W^j^^t < fc« fc V* 5 ?iJft©B3t^W©^-tti* 

[0 0 2 3] «±*»M©-fe^JtJ:iltfA/DaE«*D! 

-^Sr#5-t^-Ct, -fe^^y^WTf-n^*© 
xV ^^/pflsSr* vf - i W-f - y 7°^ % L- < l*3ffl£ Ufc 

[0 0 2 4] -feX^©JtSfflW©ttWt 

±if fc^ N 7t1f#icPIfcTT v^f«ft* bfcffi©^ 
m.m^o^yyy^n^^xhmm^xh^o 

[0 0 2 5] &fc#»W© 3ft3C**0»©»K0!l£H 
Bfr#»SU**Sb»W"J-5. EH 0i4#HW©S»J© 
3^7C*«0SST?fca„ BIOWTSJSH, S2 

o -e 5 tT 5 ?ij ©jfcmaEift*^*^ e> * s . * 2 m tt 

K/VWmxih«), Hl.0fc^i-«t5l::*i»©3t« 

aE**^^^ tt5fr5 5n© A/D«jfuiMfc*^ a»e> 

*5. *3Jittifd|:«aMi-eife5. 3 2>C7C*ail]ii§iU 

Ji«lcjg«Lfct©t>frS-f-5aK VvJJitHi ot?tt 
3fem^&IBi&oT^5#$©7?-n^-*©A#* 

fcttas^wfcA/DaEiftaBtfr-jRw^wuTv^a. 

2»©A/D^mSi4#^fi©Tf-P ^|t*ISI«fl©f* 
S ft A/DfiMtfi*T« t A/D^^#agP t ft^-fe 
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*-C0 11 id^fo H 1 1 KtS^Xlt A/DXWWm 

5 0 *A/DWMIttlEli:RWUfc3(dW|-eab*Hlft 
t>*m 2 ©A/D£SH»fc*s^TfV ^-MtW*©i/5 

KiE5!IL,fct>OK:ffia-fa.. BP*)**^*-^©^? ^ 

llcjivvCHLBIl 0©3t«3ElMl!6»&r^-o^*SrSH- 

<0^h(D7-9lt. T "t-n ^ffiifE^- hffi-f- 6 21: 

D 7(Cj;orffl«$^5 0 6 8l»i?y^6 5 

*#?^6 5&3fcfy h#?>^ £ LTV^S^JSaW 

5 ^Uttt-JS CTM try h * C J: V\ 
T>/Kmm 6 9Wf^65 ©v V 7" V ffl7Jffi^- 6 
8 «»feO/M i- V m*T1-v ^ttCMLfcf-^ 
**fl©JfctMR7 0©-*©A*ffi^-(iD/A^m^T 

©A^ffi^^i±|frlBT^D^i^^6 4K#«P£*Lfc 

^-^A^na, im<o®nm$x\x7-r'a?mi 

m&Q 4 09 f -^0^*SD/A««HB6 9©T^"D^W 
W^l* 7 4 ©ffitfST-7-P ^nasm 6 4 ©7*-* £_k|§] 

ft%cnm±mt.x%v^hTiyy'zi.%kz.tc&x\ 

«{c#^tLfcxV /HUttH i o ©^n^g/iHHig 

5-f 7 6(4T-^n^tt#^gi5 6 4 Sr U -fe y h-TSfc*© 

-*A7J«^6 l©^^fc-^>^^#V^t^ 
ft ©T-& 9 % ffl7>f y ©/h $ w< y 7 r ^ 
^LT7ta^f"^AA«f6 1 \C7~9 A**ff 



4, ^^Htt**»7 7tt»*4*7-t LTlt^L 

[0 0 2 6] #(dxV ^/HWfOffi 77if-f 
f-^glX^ y^- 7 1 fixV A^-^teSI^W y 
=f7 1©^- h«W^-^Wtf5 7y 7/7 

A^^e 9 im&mm^R- 2 r§^©-«&d 
rta^ai-^* ^^^aimf tftba A/D*«HB©«i»fc 

A3f>©T-&9, ±E©R«T?tt:#-!7>'h7y U 

> h y v ^mnm^tt, tt$t<D®m®mxteTi-v 9m 

4 ©7*— 9<Dj?&D/A&&&6 9©T^n^' 
ffl*«7 4©5*-*.fc!>fc/h*<, iti&i&7 0©ffl7Jj4 

T^^;vf-i?^^-yf 7 l^tywat/^ 

»7 7lceai$nrv^5^ D/AiE^6 9©r^n 

^w^iH 7 4 07-9 wtr-i-ri ^mnm & 4 ©x- 
^a^-^ibb*^ y^7 u**7tkmcmz, &» 

i^Ht^SSB 7 7 0)7—9 i>9^7—9fc 
xk*4y7 7 l&*7ttm\zmtZ>\g.tt<D;U1-})7~ 
9 fr&ft LMtt 5 1 1 fcft 5„ kZ.%x7j V9Mm 

asmn 7 5 \m\>h%7-9 KTi-uymmxtiT*- 

*MHlK©A/DSSitUBi: LTttM* U^*#-C*5. 
*fca«-©75 yi'alOA/DfflWJ: 9 «>%*K& 
*^^<5©A/D^^^S^/h$v>. ctvfilo 

Us 7jV9;v7-9nm^y7, T1-v97-9W 
1tU> T-Tv97~9im^y7, Hyh^y 

«aS©7*^ ^^Psft-o-C^Si tlciSo *l 1 H© 
T-Y ^^/um^ilWSCgl^-t-Sfcfet 3 K" y h t LT 

y7 7 1 RXfy< y 7 7 if*g^ 7 2 ©3fe?iJ*m^ 8 * fc-f 
tltfa«t 8 fc'y HxV ^^^W**H5iT?t 5» T-7- 
n 77—9frh7-< -J9^7—9^<D^mt^-T-rn9 

w^xti7~9\^^xw\mm\miiftx^z> 0 *v 

V9 6 5©7^^-^5 2 5 5-e&5tfttfi, 71/ 
-AJHMrtfc 2 5 5 9 v y 9 tZtfU V V M-*Ltf i < , 

0 0 kHz b^5Mgtm&m&<D9ny9X'®MLXl: 

<, ttori*w«ju:jfe«©*,sA/D5K*aJBriit?ife 

9, D/A^«|||6 9 0rt^tLtft^l/-b 



fc**Jfi^ijTii3 tfj/ FCA/DfMi: Lfc^, ffit 
otV h*©A/D«SU&fc^fc*fcft^t6£fcttlPI 

[0 0 2 7] JEfcBIl l\z3d^X\*J"rn>f<r~-?im 
^yf 6 3, y 
-fey 6ft#*Nft^MOSFETiL 

TT?lift<Pft^MOSFET, M?ljCMO S ;*.-f 

*fcttJFETfc«Bl/rt>J:V\ 
»r 6 »©$*- h HtfcSftfc J; * 7 / - Yxf^-Wm 

3EK#Jti-«*&fcH:afe5ijCMOS^W yf-tfS* L 
v\ 

[0028] si i o <Dytm£&mmchzitm$z&m$L 

•ft*tt**fc5fl^©»?-©mtt«:B 1 1 f©7tn 

^^K*ffi^T*©^IB«ffiSS«rHl i®7to^ 
f-ZAtS^G lte-£;UxtfJ:v\, 012&01 If 

3tmMMM!t*F**U*:fe©-C*5, 7 8(47* 

^©-#©Si4*@5t«{£ffit£, flttrtt-f^K'-^^ 

m&Lx%m$imm®:m*b Lx<DmM®mmt)Zfo± 

9<D?~-hi%*\cmmztix^z>o sou* 
weatm 7 8 <Dffim-ffl<z>mt&& v * y n-sfc* 

9©y^!Sf8 lteSttflSWEgNSrBIl 1 »7"f n 
[0029] £Lk, ±B©i 5ft«J*fcJ:*i.tf, fB** 

lalS«^i'>*v^*^»:•ci«ai«*«*A/D«^(Hg* 
[0030] «*s*38WHt, ftitaesyrf-fcr-j-p^r 

3t^©flk©*a**» 5 -fe y^y^fyU * 

7*f-?xt>uk L±®i?i<i*5^x -hm^mxh § 0 

nfc * A. *»© T ^ ci ^ffi-e $> o T t #flt W Id Pfl« »ft 
<^WHtajB£*T,at>©T?ifc5. Sfc&R-Cfefctt, 

09 (a) , (b) xmmLtz.tmm\c? 7yz/\Bi&% 

[0 0 3 1] 



[*«©»*] £U:KH Lfc«fc 5 K^WSWK: ±*ttf«S* 

1B©T^n ^Hfc^-r i??A>m\c, A/DSEUSHMSr* 

^StifcxV S^AHBfci*Si3fe*LTHtfj1-3r. tic 

/DMJWfc***-* 5. *fc±|B©A/D 

^mUt-A^-t-^^ TtP 7 W «© 

©«-«©tt«*flH«fc:s-3< r-*-n ^fE&^v s^a- 

/■N©rwtt*vf-*iiai-6r4:#-e#*. Wxtf 
mmmmmt lxkz®.*.^ *mw\mmAjjmmt 

LXM&X%S%Xh?> 0 SiC±|E©A/D^^^r#A 
MffiMfi^tU ^ixk:J:!)#ft©r-?-n^f[*A/ 
D3E*-t5A/D*iMi*3!JriW-ntf, MMTCffiiUX 
«^fc5 3&7E#MBJ&fc£»1-3£fc#T?£$. to 

*>tf*«pittr v-f «©* wy^ttts 3*75 

[0 0 3 2] W±lftBJ Lfc <fc 5 t**W©S»±©a* 

tem$>x±xhz> 0 

[01] *»W©A/D*«»©»l©lt*«lfc*ltt6 

[0 2] ■l©A/D*SHB©«»*-f 5.J^H 
[0 3] **W©A/D««H»©*2©j«IWfc*J»t* 
®&0 

[04] 0 3©A/D^&^©ggft^S>"^0 

[0 5] *»W©-feyf-©»l©IUS«K:*jrt5lliSH 

[0 6] **W©-fe^f-©*2©IU6«l!:*JW-5iIKia 

[0 7] 2 &t£T W t»t©-fe Vf-©#fig;0 

[0 8] *»H©|Sl©3iafc«©2»5crW«©-fe>' 

[0 9] (a) tt#3SW©»2©3«fl©2*5ETW 
«Otyt©^By?H (b) ttA/D^m«|g^«^ 
2^tcT W-f^©-fe Vf-©7P y ^ 0 

[010] T&emonmvHD 3 ^7c*a0K©Mfft§^ 
0 

[011] *«W©3ft56*«ia»fcfflV^A/D«* 
#©[UgS0 
[012] *«^W4*^©0^0 
[^F^-©ISiK] 

1 r-^-p^x-^A^ffi^ 
5 

9 D/A^^ 

10 vam 



11 fjPf/vf—a'giimkxJy?- 

12, 15, 2 4 >rjv$Mmmm 

13 ^wmmv- h m- 

14 7 S V^^^X-^^2^X^ S /^ 

i 6 fe^mffi 

2 5 tyv'y^ 

3 1 /<? WWfV-i/y TA-r? hA/D^&§£ 
3 4 $$tt1fc«tt 

3 9 7* if— K 

40 tes&y-h 

4 1 SKSitte^^ 

[tan 



4 4 K 

45 ite^h^v^^ 

4 6 mm^m 

5 0 S-g-W* 

5 l WMt %\&t>m=f- 

6 1 T-^n^y=-^A*«^ 
6 3 T^n ^x-^e^-f 
65 

6 9 D/AfM 

7 0 it®t& 

7 1 V?su<r~?mmX'l yf- 

[17] 
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